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To the Editor:

 {#hep41432-sec-0001}

Hepatopulmonary syndrome (HPS) is characterized by pathological vasodilation of the pulmonary vasculature that results in an arterial oxygenation defect in patients with liver disease. These intrapulmonary vasodilations are mediated by vasoactive molecules, such as endothelin‐1 and nitric oxide. The result is both ventilation‐perfusion mismatch and impaired oxygen diffusion, causing a "shunt" of poorly oxygenated blood to the systemic circulation. Clinically, this causes dyspnea and hypoxia, particularly when standing, known as platypnea and orthodeoxia. The diagnosis of HPS is made by demonstrating that the patient with liver disease has a partial pressure of arterial oxygen (PaO~2~) \<80 mm Hg or an A‐a gradient \>15 mm Hg, as well as an intrapulmonary shunt on a transthoracic contrast‐enhanced echocardiogram (TTCE).

HPS severity is classified according to the degree of hypoxemia, and the contribution of HPS‐induced hypoxemia can be quantified on technetium‐9 mm macroaggregated albumin (MAA) scanning.[1](#hep41432-bib-0001){ref-type="ref"} In this scan, labeled biodegradable particles are delivered intravenously and normally become trapped in lung capillaries. However, in HPS they bypass the lungs and become detectable in other organs, such as the brain.

Ultimately, patients with HPS have increased mortality from liver disease, and prognosis worsens with increasing severity. Currently, the only cure is liver transplantation. Supplemental oxygen can be used to palliate symptoms. While medical therapies remain limited, there are some data to support the use of oral garlic supplementation.[2](#hep41432-bib-0002){ref-type="ref"}, [3](#hep41432-bib-0003){ref-type="ref"} In a randomized placebo‐controlled trial, patients with HPS who received high‐dose garlic (1‐2 mg/m^2^) had a greater increase in PaO~2~ (24.66% vs. 7.37%; *P* \< 00.1).[3](#hep41432-bib-0003){ref-type="ref"}

We are writing to describe the use of high‐dose oral garlic in a patient with newly diagnosed severe HPS undergoing assessment for liver transplantation. This 67‐year‐old woman had Child‐Pugh‐B7 cirrhosis secondary to nonalcoholic steatohepatitis and presented with dyspnea. She had marked orthodeoxia on room air (PaO~2~, 97 mm Hg lying and 42 mm Hg standing) and an intrapulmonary shunt on TTCE, quantified to be 38% on MAA scanning (normal \<6%). She opted to try Kyolic Aged Garlic Extract 2 g daily, based on its positive trial.[3](#hep41432-bib-0003){ref-type="ref"}

After three weeks, her dyspnea had decreased and her only adverse reaction was mild halitosis. Her arterial blood gases (Table [1](#hep41432-tbl-0001){ref-type="table"}) showed an increase in oxygenation not attributable to hyperventilation. She underwent MAA scanning to reassess her intrapulmonary shunt (Fig. [1](#hep41432-fig-0001){ref-type="fig"}), which had decreased to 32.5% (relative reduction, 14.5%; absolute reduction, 5.5%). She was subsequently waitlisted for transplantation and discharged on home oxygen.

###### 

Arterial Blood Gas Analysis at Admission to Hospital and 3 Weeks After Garlic Therapy[\*](#hep41432-note-0002){ref-type="fn"}

  Date                       April 9, 2018                                       May 2, 2018   Normal Range
  -------------------------- --------------------------------------------------- ------------- --------------
  pH                         7.48                                                7.43          7.38‐7.42
  PaO~2~ (mm Hg)             [42]{.ul} [†](#hep41432-note-0003){ref-type="fn"}   [47]{.ul}     85‐105
  pCO~2~ (mm Hg)             [29]{.ul}                                           [29]{.ul}     35‐45
  HCO~3~ (mmol/L)            [21]{.ul}                                           [19]{.ul}     85‐100
  SaO~2~ (%)                 [78.3]{.ul}                                         [79]{.ul}     95‐98
  Sodium (mmol/L)            139                                                 135           138‐142
  Potassium (mmol/L)         4                                                   3.5           3.8‐5.0
  Chloride (mmol/L)          [113]{.ul}                                          [111]{.ul}    95‐110
  Calcium ionized (mmol/L)   [1.06]{.ul}                                         1.19          1.15‐1.29
  Hemoglobin (g/L)           [102]{.ul}                                          [106]{.ul}    130‐180
  Oxyhemoglobin (%)          [76.7]{.ul}                                         [77.3]{.ul}   94‐97
  Carboxyhemoglobin (%)      [1.8]{.ul}                                          [1.7]{.ul}    0‐1.5
  Methemoglobin (%)          0.2                                                 1.0           0‐1.5
  Glucose (mmol/L)           [12.1]{.ul}                                         [10.8]{.ul}   4.0‐7.8
  Lactate (mmol/L)           Not available                                       [2.5]{.ul}    0.5‐2.0

Taken on room air while standing.

Underlined numbers indicate abnormal results.

Abbreviations: pCO~2~, partial pressure of carbon dioxide; SaO~2~, oxygen saturation.
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![The MAA scans above were performed prior to (A, above) and post (B, below) garlic therapy. The reduction in intrapulmonary shunting associated with garlic therapy is demonstrated by the increased opacity of the lung fields in scan B, compared to scan A.](HEP4-3-1556-g001){#hep41432-fig-0001}

This is the first case quantifying the reduction in intrapulmonary shunting associated with high‐dose garlic for HPS.
